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INTRODUCTION

The Arctic-Yukon-Kuskokwim region is that portion of the state north of

the Alaska Range and the Bristol Bay drainage. It includes all of the

drainages of the Bering Sea and the Arctic Ocean from Cape Newenham to

the U.S.-Canadian border. In addition, it includes the following

Bering Sea Islands: Nunivak, St. Lawrence and St. Matthew. This is the

largest management region in the state comprising over 400,000 square

miles, which is equal to the combined areas of California, Oregon,

Washington and Idaho. The region is subdivided into several management

areas or districts as indicated in Figure 1.

There are approximately 30,000-40,000 Eskimo and Indian people in the

region, the majority of whom reside in excess of 110 small villages

scattered along the coast and the major river systems. Nearly all of

these native people are dependent to varying degrees on the fish and

game resources for their livelihood.

REGIONAL SUMMARY

Commercial Fishery

A record harvest of 3.3 million salmon was made in the region during

1980. King, red, coho and chum salmon catches were the largest ever

recorded. Exceptionally large catches of kings in the Yukon area and

chums in the Kuskokwim area were made. The 1980 harvest represented

17.5 million pounds (round weight) of salmon. Fishermen earnings totaled

$10.9 million. The vast majority of commercial fishermen are Eskimo and
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Indian residents of the region.

Commercial harvests in the region have increased about thirty times

since 1960. Recent increases have been largely due to development of

chum salmon fisheries in the Yukon, Kuskokwim and Kotzebue areas.

Commercial catches for 1980 and previous years for each management area

are shown below:

Area King Red Coho Pink Chum Total

Kuskokwim 48,242 42,214 327,908 30,306 560,393 l,009,063
Yukon 152,870 8,741 1,358,310 1,519,921
Norton Sound 6,311 40 29,967 227,352 180,792 444,462
Kotzebue 123 1,531 367,284 368,938
Totals 207,546 42,254 366,616 259,189 2,466,779 3,342,384

Previous Season 193,100 39,500 359,200 395,300 1,984,600 2,732,700
Record (1979) (1979 ) (1979) (1978 ) (1975) (1978)

5 Year 151,400 20,800 236,900 153,200 1,668,800 2,231,100
Average (1975-79)

Subsistence Fishery

Subsistence harvest information prior to 1960 is incomplete or entirely

lacking for many years, but there are also records indicating that in

excess of two milli"on salmon annually were taken during the early 1900's.

About 1930 the airplane began replacing the sled dog as a mail carrier,

and this started the gradual decline of the subsistence salmon fishery.

This decline was accelerated during the 1966-73 period as increased

welfare payments and employment opportunities, including commercial

fishing activities, became available to the native people. Another very

important factor tending to affect subsistence fishing effort during

this period was the increased use of snow vehicles which replaced sled
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dogs at a faster rate than did the airplane. Since considerable numbers

of salmon and other fish are fed to sled dogs, fewer fish were required

for subsistence purposes as the canine population declined. The decline

in subsistence fishing was not related necessarily to fish abundance,

but mainly reflects decreases in effort and dependence due to a changing

way of life. Coincidental with the legislation allowing subsistence

salmon roe sales in 1974-77, catches during this period increased substant

ially compared to the relatively small subsistence catches made the four

years prior to roe sales.

Subsistence catch data for 1980 is preliminary at this time since a few

late catch reports are still being received. The projected 1980 harvest

should approximate 730,000 salmon. The recent average annual subsistence

harvest recorded during the 1975-79 period was 638,000 salmon.
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KUSKOKWIM AREA

This area includes all waters of the Kuskokwim River drainage and all

waters from Cape Newenham north to Naskonat Peninsula. Commercial

salmon fishing is allowed along 165 miles of the lower Kuskokwim River

(districts 1 and 2) and in Quinhagak (district 4) and Goodnews Bay

(district 5) located along the coast (Figure 2).

The 1980 Kuskokwim area commercial salmon harvest of 1,009,100 fish was

the largest catch ever recorded and was 309,900 fish more than the

previous record set in 1979. This catch was primarily a reflection of

the unusually strong chum salmon run experienced in the Kuskokwim River.

Species composition of the 1980 catch was 48,200 kings, 42,200 reds,

327,900 cohos, 30,300 pinks, and 560,400 chum salmon. The red, coho and

chum salmon catches were at record levels. Table 1 presents annual

commercial catches since 1960.

A total of 803 C.F.E.C. permits were issued in 1980. Commercial fishermen

earned approximately $2,725,000 for their catch.

Kuskokwim River

King Salmon

In 1980 the combined Kuskokwim River commercial and subsistence catch

totaled 95,800 fish (Table 2). The commercial harvest in districts

and 2 of 35,900 kings was similar to the recent five year average

(Table 1). The majority of the commercial catch was taken in district

1. A total of 34,200 kings were harvested in district 1 (including
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an incidental catch of 7,400 taken with gill nets of 6 inch or smaller

mesh size. Fishing time during the commercial "king salmon' season" in

district 1 consisted of two 6-hour periods. Fishing time has been

restricted during recent years (with the exception of 1978) due to

increases in fishing effort (Table 3), gear efficiency and competition

among fishermen as a result of better prices for their catch. The

current commercial harvest goal for district is 25 thousand kings

during the "king salmon season" (prior to June 26, no mesh size restrictions).

Largely due to fleet efficiency recent catches have exceeded this figure

in some years. However, most recent year king salmon runs have been on

the increase and adequate escapement levels have been achieved.

The majority of comparative catch and escapement data indicate that the

1980 king salmon run was average compared to recent years.

Chum Salmon

Although the commercial chum salmon fishery has increased tremendously

since its inception in 1971, the subsistence fishery is still of prime

importance. Commercial and subsistence effort and catches have increased

greatly in recent years, resulting in the institution of a combined

harvest goal in district of approximately 400,000 fish. This season's

chum salmon run was judged exceptionally strong in magnitude based on

comparative catch data and escapement information. The commercial

harvest of 483,200 fish, the largest on record, was attributed to good

escapement during the brood year, and favorable environmental factors

resulting in high survival. Due to an exceptionally early run of chums

(first fish caught in Bethel on June 4th), the season was opened three

days prior to the published opening date of June 26. Commercial fishermen
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were allowed a total of 24 hours of fishing (four 6-hour periods) this

season, compared to the 48 hours allowed in 1978 and 30 hours in 1979.

Commercial fishing effort during the chum salmon season is presented in

Table 3.

When commercial catches are added to subsistence catches, the total

utilization of 648,200 was the largest documented chum salmon catch

since 1960 (Table 4).

Coho Salmon

The run this year was also judged above average in magnitude. The

commercial coho salmon catch of 222,000 fish was 24 percent above the

previous five year average. Commercial coho salmon fishing effort is

presented in Table 3. Because of the dynamics of the coho run, individual

period catch's were consistently strong but did not establish new period

records. Fishermen were allowed two 6 hour periods per week in district

1 totaling 48 hours for the season. In comparison 144 hours were allowed

in 1977, 108 hours in 1978 and 72 hours in 1979.

Subsistence Fishery

The 1980 Kuskokwim River subsistence king salmon harvest of 59,900

kings, the largest on record since 1970, reflected a 12 percent increase

over the recent 5-year average catch of 52,900 fish. The subsistence

chum salmon harvest of 165,000 was slightly below the recent 5-year

average catch of 174,500.
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Quinhagak and Goodnews Bay

These two fisheries are located south of the Kuskokwim River (Figure 2).

Fishermen in these districts are restricted to the use of gill nets of

less than 6-inch stretched mesh. A total of 12,400 kings, 41,900 reds,

105,900 cohos, 29,500 pinks and 77,200 chums, totaling 266,900 fish,

were harvested in these two districts during 1980 (Table 1). Harvest of

red and coho salmon were the largest recorded to date.

Escapement

Most spawning streams were consistently turbid during the 1980 season in

most portions of the Kuskokwim area. Aerial surveys of streams where

water conditions were not turbid indicated average escapements of king

salmon. 19natti weir on the Holitna River was unable to operate due to

high water levels. Table 5 presents comparative king salmon escapement

data. Although information is limited, escapements for all species in

the Kanektok and Goodnews River systems appeared to be at least average.

Red and chum salmon escapement was observed to be strong this season.

Outlook for 1981

Based on brood year escapement data, the return of king salmon to the

Kuskokwim River in 1981 would normally be expected to be below average

to average in magnitude. However, apparent good survival of fish from

1975 brood year (large return of age 52 fish in 1980) could result in an

improved return for 1981. Limited comparative brood year escapement

data is available for Kuskokwim River chum and coho stocks, however compa

rative commercial catch data indicate an average return of these species

in 1981.
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Table 1. Kuskok~im area commercial catches by drainage, 1960-1980.
.. _.. . --. _. _.. _.- . -- - . .- . "~ ...

Kuskokwim Rive~ 1/ Kina Red Coho Pink Chum Total

1960 5,969 0 2,498 0 8,467
1961 18,918 0 3,044 0 23,962
1962 15,341 0 12,432 0 27,773
1963 12,016 0 15,660 0 27,575
1954 17,149 0 28,613 0 45,762
1965· 21,989 0 12,191 0 34,180
1966 25,545 0 22,985 0 48,530
1967 29,986 0 56,313 0 148 86,447
1968 34,278 0 127.306 0 187 151,771
1959 43,997 322 83 ,765 0 7.165 135,249
1970 39,290 117 38,601 44 1,664 79,716
1971 40,274 2,506 5.253 0 58,914 117.047
1972 39,454 102 22,579 8 78,619 140,762
1973 32.838 369 130,876 33 148,746 312,862
1974 18,664 136 147,269 37 171,887 337.984
1975 4/ 21,720 23 81,945 10 181,840 285,538
1976 - 30,735 2.971 88,501 133 177,864 300,204
1977 35,830 9.379 241,354 203 248,721 535.451
1978 45.641 733 231,393 5,832 248,656 514 .255
1979 38,956 1,054 219,060 78 261,874 521.032
1980 35,881 350 222,042 803 483,211 742,297

Previous 5 yr Average 34,578 2,832 168,853 1,251 223.791 431.305

Quinhagak
(Kanektok River) 21 King Red Coho Pink Chum Total

1960 0 5,649 3,000 0 0 8,649
1961 4,328 2,308 46 90 18.864 25,636
1962 5.526 10,313 0 4,340 45,707 65,386
1963 6,555 0 0 0 0 6,555
1964 4,081 1.3,422 379 939 707 19,528
1955 2,976 1,886 0 0 4,242 9,104
1966 278 1,030 0 268 2,610 4,186
1967 0 652 i ,326 0 3,087 10,665

- .. ... 1968 ---.. - -- 8,879 ::,884 21,511 75,818 19 ,497 131,589
1969 16,802 3,784 15,077 953 38,206 74,822
1970 18,629 5,393 16,850 15,195 46,556 102,523
1971 4,185 3,118 2,982 13 lC,208 40,505
1972 15,880 3,286 375 1,878 17 .247 38.667
1973 14.993 2,783 16.515 277 19.680 54.248
1974 8,704 19,510 10,979 43,642 15.298 98,133
1975 4/ 3,928 8,584 10,742 486 35,233 58,973
1975 - 14,110 6,090 13,77; 31.412 43,659 109,048
1977 19,090 5,519 9.028 202· 43,707 17.546
1978 12,335 7.589 20,114 47,033 24.798 111,869
1979 11,14.4 18,828 47,525 295 25.995 103,787
1980 10,387 13,222 52.510 21 .571 65,984 173,574

Previous 5 yr Average 12,121 9,322 20,237 15.885 34.678 92,244

Goodnews Say (Goodne~s •
River) 11 King Red Coho Pink Chum Total

1968 5.485 5,485
1969 3,978 6,255 11 ,631 298 S,006 27,169
1970 7.153 7.144 5.974 12,183 12,345 45,630
1971 477 330 1.771 0 301 2,879
1972 264 924 925 55 1,331 3,510
1973 3,543 2,072 5,01 ; 324 15,781 26,737
1974 3,302 9.357 21.340 16,373 8,942 59,314
1975 11 2.151 8,928 17,127 403 6,459 35,058
1975 4,417 5,575 9,852 8,453 10,354 38,551
1977 3,336 3,723 13.335 29 5,531 26,954
1978 5,218 5.412 13,764 9.103 8,590 42,087
1979 3,204 19,581 42,098 201 9,298 74,382
1980 1.974 28.632 43,256 7,832 11,198 92,892

Previous 5 yr Average 3,665 8,544 lS,235 3,638 8,246 43,428

..._----_.- .-. ----_ ..-- - - . ..
11 Includes diS-t'r-iets 335:10',- 335~20' and 335-30 Conmercial fishing in 335-30 h4S beenprohibited since 1966. .
2f 01 s t-rict 335-40
3/ D~striet 335~50 and includ~s Chagv~n Say.
it Flnal catch aata used. 10.



Tabie' 2. To"" utilization OT Kuskokwim Kiv:!" king saimon, 1960- 1980.

Year

1960

961

1962

1963

10-A..0,

10--.O:l

1966

1967

-1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978

i979
1980
Pr:vious 5 yr.
average

C:Jliiilerciai
Ca tcn 1/

'. -

5,969

18,918

15,341

12,016

17,149

21,989

25,545

29,986

34,278

43,997

39,290

40,274

39,454

32,838

18,664

21,720

30,735

35,830

45,541

38,965
35,881

34,578

Subsist=nc:
Ca ten 21

20,361

30,910

14,542

37,246

29,017

27,143

<19,606

57,875

30,230

40,138

69,204

42,926

40,145

38,526

26,565

47,784

57,917

55,339

37,049

54.381
59,870

52,911

Total Utilizatic~

26,330

49,828

29,983

49,262

46 , 166

49,132

75,151

87,861

64,508

84,135

108,494

83,200

79,599

71 ,365

45,329

69,504

88,652

91 .169

82,661

93,3<17
95,751

87,489

, .
l! Districts 335-10, 335-20 and 335-30.

f! Catches are exp~nded and include all vi1lages surveyed each.year.
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Table 3.

Year
King
Season

Chum
Season

Coho
Sea.scn

o~- '01::... C:l
1 __

1966 210 107

1967 233 147

1968 303 242

1969 329 231

1970 361 266

1971 418 216 83

1972 405 176 245

1/3 . A ..... 341 411...,.~o

60a
..

467 5161974-

1975 472 640 5n

1976 561 517 516
1977 :;:;-, 522 572

-~-
1978 61 S' 6li 597
1979 591 eli 6] 3
1980 553 579 586

Y Number of actual fishing 'tessels jn district 335-10.
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Tabie 4. To;;a utilization aT Kuskok'.... im River c;,um salmon, 950-1980.

Year

1950

1961

1962

1963

1964

1965

1966

COlmlerci a i
Catch .!J

Subsis;;ence
Ca;;::h Yll

327,297

85,447

165,626

141,550

189,650

283,459

174,660

To;;a1 Utilization

327,297

185,447

165,526

141,550

189,650

283,459

74,660

1967 148

. 1968 187

1969 7,165

1970 1,664

1971 68,914

1972 78,619

1973 148,746

1974 171,887

1975 181,840

1976 177,864

1977 248,721

1978 248,656

1979 261,874

1980 483,211

Previous 5 yr.
averaoe 223.791

.!J Districts 335-10 and 335-20.

205,263

260,023

198,628

245,550

116,391

120,316

179,259

277,170

176,389

223,792

210,294

118,341

155 ,118

165,019

174,513

205,411

260,210

205,793

247,214

.185,305

19i3,935

328,005

<149,057

3-58,229

40i ,556

458,915
'I

368,071

416,992

648,230

398,304 .... -

Y Catches are expanded and inc1ude a11 'Ii 11 ages surveyed each year.

13.
3/ Includes small numbers of red and coho salmon.
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" Table 5. Index counts of Kuskohlim River king'saimon spa~ming escapements, 1965-1980.

Aeffal Surveys Count inq TOI'/er 19natti Weir
Ki sara 11 k Aniak RIver Chukowan Kogrukluk -Kogrukl uk II00Tfiiil

Year" , I" ;Rlver , : (Above Salmon R.) River River River !liver

1965 194 21
1966 204 Y 485 986 1 ,645
1967 - 758 Y - 1 ,033
1968 407 703 1,260 2,100
1969 - 537 - - 2,900
1970 531 ' 592 1,110 1 .598 3,015
1971 - 144 21 - 636 Y
1972 - 93 'il 163 Y 476 Y. 1 ,934
1973 152 200 II 229 610 Y 1,725
1974 4~

15 y, 43 Y - 3,410
1975 129 J 145 667 1,062 1 .970
1976 073 2~l ;ij

727 fl8 2,900 11 5,507
1977 - - ,342 1,900 1,305 11-l'>

1978 §J 2,417 - 1 ,064 - 7,405 13,132
1979 - - - - 'il 10,125
1980 -§j -7J - 7J 540 'iJ -f)J

1/ ADFIIG Annual Manageme,nt Report, KuskokwIm area, 1970.
2/ Surveys rated poor.
II Survey only uppermost 5 miles of River.
1/ Poor counting condi lions - probably only a niinimum count.
§} Project termInated 1978.
§J' Weather prevented aerial assessment.
?J Ha ter high, muddy
f)J Wei r washed out 19GO.



YUKON AREA

The Yukon area includes all waters of the Yukon River drainage in Alaska

and all waters from Naskonat Peninsula north to Canal Point light.

Commercial salmon fishing is allowed along 1,400 river miles in six

districts managed under various regulations (Figure 3).

The 1980 commercial harvest of 1,519,900 salmon was the largest in

history and exceeded the previous 5 year average of 1,112,500. Species

composition of the 1980 catch was 152,900 kings; 8,700 cohos and 1,358,300

chums. The king and chum salmon catch was the largest ever recorded.

Table 6 presents annual commercial catches by district since 1960.

In the lower Yukon area a total of 714 CFEC gillnet permits were issued

while in the upper Yukon area 72 gil1net and 160 fishwheel permits were

issued. Fishing effort has apparently stablilized at current levels due

to implementation of the Limited Entry Program. Commercial fishermen

earned approximately $6,110,000 for their catches in 1980.

King Salmon

The 1980 Yukon River commercial king salmon catch was the largest on

record and greatly exceeded the previous 5-year average of 95,100 fish.

Catch and escapement data indicate that the magnitude of the run was

above average and it probably exceeded last year's run which was one of

the largest king runs since statehood.

15.



For the third consecutive year the king salmon runs entering the mouth

of the Yukon River have been early as a result of environmental factors

(early ice break-up in the lower river and the relatively ice-free

conditions in the Bering Sea). As a result, the commercial fishing

season was opened early by emergency order prior to the published June

10 opening date. Each year the timing and relative abundance of king

salmon entering the mouth of the river is highly variable. (Late runs

occurred in 1971-72 and 1975-77). The staff is proposing an emergency

opening of the season between June 5-15 in order to provide for more

flexible management (Proposal #19).

Chum Salmon

The 1980 commercial chum salmon catch was the largest in history and

exceeded the previous 5-year average of 999,800 fish. The large chum

salmon catch this year was attributed to an above average run of summer

chums.

Subsistence utilization of summer chums, which are more abundant than

the fall run, has generally decreased in recent years, due to a decline

in effort and dependence. In order to encourage greater commercial

harvesting of summer chums, regulations have been relaxed. In 1980, a

total of 1,062,500 summer chums was commercially harvested in the Yukon

area, mostly in districts 1, 2 and 4 where 92 percent of the catch was

taken. The 1980 Yukon area summer chum salmon catch was the highest on

record and exceeded the recent 5 year average of 744,800.

A total of 295,800 fall chums was harvested in the Yukon area in 1980.

The 1980 commercial catch exceeded the recent five year average of

16.



256,700 fish. Catch and escapement data indicate the run was below

average to average in magnitude.

Recent tagging studies in the mainstem Yukon River in the Galena-Ruby

area indicates differences in the timing and distribution (bank orientation)

of fall chum salmon stocks. More than 75% of tag recoveries from the

north bank of the Yukon River were recovered in the upper Yukon (Porcupine

River and all areas upstream of the Tanana River confluence). Conversely,

the greater majority (more than 85%) of tag recoveries from the south

bank of the Yukon River were recovered in the Tanana River. The staff

is proposing to redescribe subdistrict boundaries in districts 4 and 5

with regards to north-south bank distribution of fall chum salmon stocks

in order to provide more flexible management (Proposal #16).

Coho Salmon

The 1980 commercial catch was below the previous 5-year average of

17,700 fish. Cohos are generally of minor importance and are taken

incidentally to the more abundant fall chum salmon.

Subsistence Fishery

Yukon River subsistence catches tabulated to date total 33,200 king and

339,700 other salmon, primarily chums, compared to the recent 5 year

average of 24,100 king and 316,400 other salmon (Table 7).

Escapement

King salmon escapements in most index spawning areas ranged from average

to above average (Table 8). Record escapements were documented in the

17.



Gisasa River, Chena River, Salcha River and several streams in the

Yukon Territory (Canada). The Whitehorse Dam fishway count of 1,391

kings was exceeded only by the 1962 escapement.

Summer chum escapements were average to above average throughout the

drainage. Table 9 presents comparable escapement data in various index

streams. In the Anvik and Andreafsky River systems, the major summer

chum salmon producers, estimated escapements totaled 633,BOO chums.

Throu9hout the Yukon River drainage a total of 704,900 summer chums were

documented in selected escapement surveys.

Comparative fall chum and coho salmon escapement data is presented in

Table 10. In 1980, escapements of fall chums were considered below

average to average in magnitude. Generally escapements in 1980 were

very similar in magnitude to the 1976 brood year escapement levels.

Tanana River drainage coho salmon escapements were considered average to

above average in magnitude.

Outlook for 1981

Based on parent year (1975) catch and escapement information the magnitude

of the Yukon River king salmon run in 1981 is expected to be average to

above average in magnitude. Survival from the 1975 escapement is apparently

good as indicated by the large proposition of five year olds in the 1980

inshore harvest and the large incidental catch of kings taken in the

Japanese high seas mothership fishery. Summer and fall chum salmon runs

in 1981 are expected to be average in magnitude.

18.
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1975 ol4,3dS 11 ,J87 4,.201 59,919 la9 2.372 :00 3.i151 dJ.NO
1'i715 .sUiJZ 17,413 .L,om 8rl..Z801 las 1.900 r ,102 4,387 .;a.Sil
19ii 59,456 11S.181 3.94..3 10.180 '" 1.,2.Si i ,JOS ~,Z3-l 'i6.U4.I". H,J90 J2,JJS 2,917 93.!'-< 701 J.! 15 ... 4,-"6J 17,m
1979 T6,2!9 4\,l...:'f 5.108 IZZ.l~ 1,969 1.lZO '" S.JIS 1Z9,049
"50 3i ,371 ro.3<!4 5.HO 14J,935 1.521 S.JZ8 ~.OUj 3.135 132.370

fur
U,e.1' Yukcn ~I"U

jj':'-IJ jj.!.-'lO )u~totJis 1 louis

---;-··---4-----4-- --='---

I"'"
1961 Z,3S5
19f!i2 22,925
1943 S.3i'Z 11
llJfj4. Z,:~

1965 350
1966 --19,254---
1961 9.925
1%8 IJ.15J
1969 14.041
1970 12,1.45
1911 12.165
1972 Zt ,iDS S06
1973 34..360 1,]81
1914 IJ,l29 116
1915 Z,198
1916 .L,0801 17
1977 10.588 S.J12
197a 16.2.52 3,:!.!S
191:; 11.2.44 . Z.~20

1980 • <I. ,a%! Z.':iiO

2.3SS
ZZ.S2.5
S.liZ
2•.:415

'SO
---;--r9~!S;t--

1.:22 11.0"
ISO IJ.J.03
iUS 14,886

12,245
12,155
22.2.11
J6.::4.1
13.;04
2.3a
4, iOI

i21 "16.<1.21
lSa n,!S!

14,154
7,.:sa "IS'

o

~9
;

1,~7

l3
! ,0915
1,2!14
J.JISQ:
2:.7liJ
1,':25

."
18
Z%

~.JJ6

sa
1,095
1.Z'.!:4
J. !OS
2:.918
; ,1.53

2,!ll!
!2.:i2S
5,5i2
2....

'"~~.Z!.r -- ---
n.041
13.m3
14,981
1Z ,Z·f.S
i2.1.03
u.zn
!5,S41
;S.2'O
z.J~

5,197
!i . 70S
2:5. i5iJ
11,~Z

J,i"l



Table 7. Yukon River comparative subsistence catch and effort data, 1961-1980 (nl,5l\bers per fishing
family are in par"enthesis).

iotal Catch coulvalent Catch 11 Mean £ouiva\ent Catch oer Familv 1
Year King Salmon Other Sa lmon y King Salmon Other Salmon y King Salmon Other Sa lmon y

1961 31.864 405.632 20.117 403,765 32 647
1962 21.610 356.754 10.217 325.244 i8 577
1963 32 .790 408.381 23.919 376.440 40 625
1964 22.877 485.630 14 .847 458.609 25 762
1965 19,723 4Sa,379 16.499 430,949 30 788
1966 14.272 214.236 11.507 204.913 23 416
1967 19.661 288,595 16.306 256.956 35 546
1968 15.006 189,607 11 ,883 170.552 25 358
1965 15,000 213,725 13,916 195,4i6 30 426
lS70 15.794 223.237 13.474 199.163 34 490
1971 27,953 228.849 24.058 191,011 48 383
1972 21.868 151,008 19,314 129.343 46 311
1973 26,459 219.275 23.530 198.054 44 n4
1974 23,137 323,634 19.014 284.977 38 580
1975 , 5,466 300.379 12.600 262,741 2i 448
1976 19,329 262,524 16.196 235.056 25 358
1977 20.388 267,127 15.740 235.401 27 408
1978 30.297 299.791 25,496 255,447 36 360

1979 3/ 35.205 452.328 26.616 315.661 33
.- '-387

1980 - 33.209 339.747 30,846 . 324.179 47 497

risning F~11ies People in Gear operated II
'ear surveyed fishing f&~iiies 1/ Snawnachines II 51 ed dogs lJ Gill nets Fishwheel s

1961 624 3,626 (5.8) 4,806 (7.7) 577 169
1962 564 3.279 (5.8) 3.848 (6.8) 613 138
1983 602 4.154 (6.9) 4,214 (7.0) 716 156
1964 602 3.612 (6.0) 4.003 (6.6) 840 155
1965 547 3.993 (7.3) 3.993 (7.3) 645 127
1966 492 3,149 (6.4) 3.112 (6.3) 582 116
1967 471 2,779 (5.9) 192 /0.4) 2.752 (5.8) 530 86
1958 476 3,094 (6.5) 262 0.6) 2.719 (5.7) 565 71
1969 459 2,984 ~6.5) 349 (0.8) 2,448 (5,3) 930 63
1970 400 2,680 6.7) 346 (0.9) 2.214 (5.5) 647 55
1971 499 3.244 (6.5) 460 (0.9) 2.226 (U) 795 63
1972 416 2.621 (6.3) 438 f1. 0) 1,589 (3.81 755 59
1973 530 3.339 (6.3) 571 1. 1) 2.375 (U) 991 83
197' 49i . 3,093 (6.3) 53. (1. 1) 2,105 (4.3) 668 90
'975 587 3.698 (6.3) 762 ('" 3) 2,585 (4.4) 1.119 126
1976 657 4.139 (5.3) 882 (1.3) 3.401 (5.2) 1.071 15t
1977 577 3.635 (7.3) 785 (1. 4) 3.413 (5.9) 755 164
1578 ill 3.929. (5•.51. 843 (1.2) 3.722 (5.2) 943 178.----- . -

1979 815 4,3SO (5.3) 914 0·1) 4.623 (5.7) 1.324 179

1980 11' 652 3,631 (5.6) 926 (J. 4). 4,3S7 lut 774 133

1/ Data fram Villages surveyed each year since 1961: Mouth to Fort Yukon and 7anaoa River (does not include Fairbanks area).
£/ Mostly chum salmon, some pinks and cohos.
i/ P·reliminarYi data not ·~;;ilab·le for-Nula~~~d-Ruby-.- -_.-
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Tabie 8. Comparative Yukon River drainage king sal~on escapement esti~tes

1959-1980. !J

Year Andreafsky River- Andreafsky River Nulato River Anvik River
(East Fork) (West Fork)

1960 1.020 1,220 756 1,950
1961 1.003 543 1,226
1962 675 Y 762 Y
1963
1964 867 705
1965 355 21 650 21
1966 361 303 - 638 -
1967 276 Y 336 21
1968 380 383 297 21
1969 231 21 274 21 296 21
1970 665 - 574 21 368 '[j
1971 1,904 1,284 -
1972 798 582 21 1, 172 41
1973 825 788 - 6;3 41
.1974 285 . 78 506 :1/
1975 993 421 204 720 Y
1975 818 643 648 1,155 61
1977 2,008 1,499 487 1,354 !I
1978 2.!l87 1,062 920 1,281 51
19;9 1,)SO 1,.134 : ,507 i ,474 .1

1980 958 Y 1,500 i ,323 1,330

Ye!r Chena River 3alcna River I~isutlln River Whi tenorse DaIll Fisnway
(Sidnoy-IOO Mi. Cr.)

1959 1.054
1960 132 1,560 560
1961 2,878 1,068
1962 937 1,500
1963 484
1964 450 587
1965 408 903
1966 800 563
1967 533
1964 735 "07 .07
1969 461 21 lOS 334
1970 1,882 - 615 625
1971 193 2171 159 21 640 31 856
1972 138 fTfl 1,193 - 317 - 392
1973 21 - 249 36 21 228
1974 1,035 71 1,857 4821 273
1975 31671 1,055 249 - 313
1976 531 - 1,691 102 120
1977 563 1,202 77 277
1978 1.726 3,499 375 670

1979 1,159 4,789 713 1,150
1980 2.541 6.757 975 1,391

Jj With exception of Whitehorse fishway counts, the data was ootained f1'"om aerial
surveys which were madp. only of the main it~ of each river listed.

Y Incomplete surveyor poor survey conditions resulting in d very minimal
count.

3/ Environment C",nada ~ Fisheries Service survey_r/ Combination tower counts and aerial survey estimates.
!I Tawer count.
61 Combination aerial dnd boat surveys.
11 Soat surveys.

,
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Table 9, Comparative Yukon River drainage summer chum salmon
aerial survey escapement estimates, 1958-1980,

Summer Chums
Andreasfky River Andreafsky River Salcha

Year (East Fork) (West Fork) Anv'k River River

1958 00-200,000
1959 200,000
1960 3,830 11,110 670
1961 8,110 1,152
1962 18,040 19,530 20,600 1,161
1963

12 -14,000 11 250 111964 12,810 ./
1965 14,670 .!.. 100,000 2,375
1966 25,619 18,145 2/ 37,500 2,200
1967

17,600 Y
14,495 2/ 116,000 1/

1968 74,600 - 51,580 - 3,790
1969 119,000 159,500 1/ 425 ..J
1970 84,090 91,710 - 232,780 7,879 1/
1971 98,095 71 ,745

245,~57 ¥; 306 1/
1972 41 ,460 1/ 25,573 947 -
1973 10,149 - 51 ,835 86,065 4/ ?90
1974 3,215 11 33,258 201,277 - 8,040 ~
1975 223,485 235,954 845,485 3/ 7,573
1976 105,347 118,420 406,166 - 6,474
1977 112,722 63,120 262,754 3/ 677
1978 127,050 57,321 251,399 6/ 5,405
1979 66,471 1/ 43,391 345,827 7/ 3,060
1980 36,823 - 114,759 482,181 - 4,140

1/ Poor or incomplete survey.
2/ Includes some pinks.
3/ Combined tower and aerial surveY.estimates.
4/ Tower counts.
5/ Combined aerial and boat surveys.
6/ Combined sonar count and aerial survey.
Ii Sonar count.
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1/
Table 10. ComparaLlve Yukon River drainage fall chum salmon aerial su,'vcy escapement estimates, 1971-1900"

1971 1972 1973 197~ 1975 1976 1977 1978 1979 1900

35,000 172.133 25,194
....

TANANA RIVER ORAINAGE
Bear Paw River
Toklal River dra1nage

Upper Toklal River 3/
lower Toklal River -

Subtota I Toklat R. dra inage

1,530

I,oooy 6,957

6,957

2.996

3~,31O

3~, 310

1,657

~2,~10

35,067

78,205

35,224
2,OOQ Y

37,22~

25,000

25,000

35,000 107,593
-!!1 540

23 .05~

2,1~0

Uppe.- lanolnn !lIver drainage
Oenchllmrk 1735 Slough
Della River
Upper ranal\3 River 4/
Oluff Cab III Slough 
nella Clearwal.er Slougll
(l IIi Ie Slounh)

5,255
3,650
0,350
6,0~0

127 21
7,971 
5,635
3,~50

1,720

1 ,~50

~ ,010
~ ,567
4,O~0

1,235

336
3,9~6 ij 5,526

4,979
5,000 Y 3,197
-212Y ~

1,270
17,925

3,725
6,491

.J.,9oo

1,705
10,051
5,700
5,3~0

.---.1lL

2, 71~
0,125

20,020
6,875
3,050

1.619
~ .637
3,~~~

3,190
085

Subtotal IJpper Tanana R. drainage 23,295 10,903 16,102 9,691 15.590 31,311 23,271 ~2,30~ 13,175

-mm:' 250-300,000 59;;1w---;jU521TIJjW-srr,-J2010,Wi

- , 1,175 40.507 78.060 12,023
35,125;) 15,907~ R.525~ 353,202~ .!l..~50

CllJ\llOAlAR RIVEn

PORCUPUiE RIVER ORAINAGE
SheenjeflrTvU----
fishing Unwell River (Yukon Ten) 250.300,000

•
73,032 431 ,3~2

2.906

29.610

1~.610

J5.000
20,506
32,500

53,006

~I.HO 13.027
..i1.Jl80 20 ,319

85.220 33,346

113,500 87,MI-----z99,tr!75,30J-

58 Y ~,IR3

25,~73

6,3~5 Y17,~55

17,162250-300,000 35,12SSubtota I Porculllllc R. dra lnage

N
..".

1/ All surveys rated fail'-good unless rated otherwise. Only peak estimales listed.
"2/ Poor or incomplete survey, very minimal and/or rough cslllllale.
JJ Includes following areas: Toklat fllver in viclnlly of roadhouse, Shushana River and Geiger C,·eek.
"I Rlcholrdson IIlghway Bridge to Uluc Creek.
S/ Combined lagying population estimate and weir COUIll.
6/ We 1r count.
II Foul 5urvey.



NORTON SOUND AREA

Commercial Fishery

This area includes all waters from Canal Point Light north to Cape

Douglas. It is subdivided into six subdistricts, each containing at

least one major salmon spawning stream (Figure 4). Commercial fishing

is conducted with set gill nets, primarily near stream mouths. It is

assumed that the majority of salmon captured commercially in each subdistrict

are bound for streams within that subdistrict, however, this assumption

is only now being studied by stock separation programs.

The commercial salmon harvest of 444,500 fish was the second largest on

record and included 6,300 king, 30,000 coho, 227,400 pink and 180,800

chum salmon (Table 11). The pink and coho salmon harvests were the

second largest ever documented.

A total of 159 fishing vessels participated in the commercial fishery in

1980, which was slightly below 1978 and 1979 levels. CFEC gillnet

permits issued in 1980 totaled 194. Commercial fishermen earned approximately

$583,000 for their catch.

Subsistence Fishery

Subsistence fishermen caught a reported 88,800 salmon in 1980, which

represents a 163% increase above the recent 5-year annual average

harvest. A large portion of this catch and increase was pink salmon.

The 1980 subsistence catch figures will increase as more permits from

the subdistrict 1 fishery are returned.

25.



Escapement

Aerial surveys and two counting towers indicated record pink escapement

in Norton Sound streams (Table 12). In many cases the large abundance

of pink salmon made it difficult to enumerate the less numerous chum

salmon. On the whole, chum escapements in Norton Sound streams were

average. Two counting towers (Kwiniuk and Tubutu1ik Rivers) were operated

in the Moses Point subdistrict (Figure 4), where chum escapement has

been below average for three of the last four years. Through reduced

fishing time in this subdistrict, minimum chum escapement goals were met

(Table 12).

Outlook for 1981

Based on limited parent year escapement data and comparative commercial

catch data, chum salmon returns for Norton Sound in 1981 can be expected

to be average. Parent year pink escapement in 1979 was average to above

average and could indicate similar 1981 returns.
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Tilhle 11 . CUlllllll:rCJLl.I und subsIstence salnlon clltche!:i b.L..!.pl.:l.:Jes lIy suhdistrtcc, Norton Sound djstrh:t
l

:1961- 19UO.

COllllllerc1 ill I Subsistence I Combined
'(ear Chinook Sockeye Coho Pink Chuill Total Chinook Coho Pj!~_~h~~ro~a~ ChJnook Sockeye Coho Plok Chum Total

ALL SlJUllISTlncT~

1961 5,300 35 13,807 34,332 1,8,332 101,71.1. - - - - - 5,300 35 1.3,807 31,,237 1,8,332 1.01,7.11
1962 7,286 18 9,J56 33,187 182,784 232,43.1 - - - - - 7,286 18 9,156 33,]87 ]82,784 232,43]
1963 6,613 71 ] 6,765 55,625 154.789 233,863 5 n8 .16,607 17 ,635 31,,365 6,6J8 71. 96,883 72,232 172,424 ~68,228

19610 2,018 1.26 98 ]3,567 148.862 164,67] 565 2,567 9,225 12,1,86 21,.843 2,583 126 2,665 22.792 161,348 ]89,514
1965 1",'.9 30 2,030 220 36.795 40,521, 574 1,.8]2 19.13.1 30,772 55,289 2,023 30 6,81,7 19,35] 67,567 95,813
.1966 1..553 ] II 5,755 12,778 80,21,5 1.00,31,5 269 2,210 H,335 2],873 38,687 ] ,822 ] '. 7,965 27.1.1.3 102,118 139,032
J.967 1,801, - 2,379 28,fl79 1,1.,756 71,,818 817 1.222 17,516 22,721, 42,279 2,621 - 3,601 1,6,395 6'0,',80 117,097
1968 1.0'.5 - 6,885 7] ,179 115.300 ] 2/1, '.99 237 2,39i 36.912 lJ,661. 51,201 1,282 - 9.276 108,091 57,051. 175.700
1.969 2,392 - 6,836 86,949 82.795 178,972 436 2,191 18,562 15.615 36,801, 2,82fl - 9.027 ]05,5Jl 98. I'lD 215,776
] 970 1,853 - I•• ',23 64,908 107,034 178,218 561 1,,675 26,.127 22,763 r",126 2,/11 11 - 9.098 91,035 ]29,797 232,374
1971 2,593 - 3.1.27 4,895 131.362 141,977 1.026 1,.097 JO,863 21,815t;7,801 3,6J9 - 7,n l , J5,758 ]53,l77 179,778
.1972 2,938 - 1,54 45,182 ]00,920 149,494 801, 2.3J.9 :Ll.,158 U, 966-n, 21, 7 ) I 7/12 - 2.773 59,340 ]14.886 J80,74i
J.973 l,911l - 9,282 46,499 119.093 176.797 392 520 iI,.770 7.185 22,867 2,31.0 - 9,802 61,269 126,283 199,664N

<Xl 1974 2,981. - 2,092 148.5J.9 162.267 315.829 1,20 1,06'1 16,/116 3,958 ~l,868 3,371 - 3,]56 ]64,945 J66,825 337,697
i975 2.393 2 1,,593 32,388 212.485 251,86] 186 192 15,803

. 3
2,579 2 1,,7115 48,19i 220,609 276,1668,121,- 1,,305

J 976 2 I 2',B .ll 6,931, 87,916 95,956 193,060 203 1.001, l8,OI,1l 7.718 26,973 2.'.l.6 II 7.938 l05,958 ]03,674 219.987
1977 11 ,500 5 3.690 48.675 200.455 257,325 1146 2,530 lil.296 26,607 1,1,,279 5,3116 5 6.220 62,971 227,062 301,601,
J.978 9,819 12 7,335 325.503 189,279 531,948 1211. 2.91n 35,281 12,257 5l,730 I 1,030 ]2 ]O,3l6 360,784 201,536 583,678
1979 10,706 - 31,638 167,411 140,789 350,344 747 8,487 2.S,2 l,7 11,975 1,6,1156 1l,I,53 - 39,925 192,658 152,764 396,800
1980 6,311 - 29,842 227,352 l80,792 444,337l {297 8,499 60,503 Ill,517 88.816 7,608 - 38.341 287,855 199,309 533,153

5-y'·';r
10,798 }32,379 167,793 316,9081 639 3,039

!,
21,7:15 13.3·16 38,71,91 6,571 13,83715

'
,.112181,129355,6'.7ovg- 5.953 - -

J./ Jnl:.I.udt:H:1 197 ["!?:l.:ordecJ sOt.:l<eye sillll\OIl in all ~ubdistrjl:ls..

f-./ llH.:.hules 93 r~c:o'("ll\::J tiot:k~ye salmon jn all suhdist["jcts.

1/ In(:.Il1d~s all rcco...·d~d Bo{:.keye salmon 1n all stlbUistrij~t:L

y .1975-]979

!!! Nay Include f:tol:keye ~~dlllOO. usua.lly lc~s lIwn 100

Jj I'reUutllUicy datu/ 1980 ~ubsi9tenC& l:Lltdl ~ ..Ii) 1 inccease liS lilOrc Ih~["lllits are returne:u.



Table 12. Comparative aerial surveys ot No~~on Sound screams, 1961- 1980.

YEAR CHUM PINK
Nome (Subdistrict 1)

NOME RIVER

PINK AND Clfm!

1960 410
1963 126 3,719
1964 480
1965 294
1971 75 7,755
1973 710 14,960
1974 854 17,830
1975 975 3,405
1976 1,200 6,700
1977 3,046 1,726
1978 5,242 34,900
1979 750
1980 7,745 171,350

Golovin (Subdisnict 2)
NIUKLUK R-VER

1962 27,879
1964 13,687 4,103
1966 21,300 8,600 4,700
1967 20,546
1968 85,125
1969 10,240 92,650
1970 7,300 60,300
1971 22,605 8,370
1972 10,500 22,600
1973 15,156 14,325
1974 8,720 8,915
1975 16,453 10,089
1976 4,134 7,190
1977 10,456 1,921
1978 14,365 208,300
1979 8,213 29,100
1980 8,915 75,770

Moses Pt. (Subdistricc 3)
KWINIUK RIVER 1.1

1965 26,634 8,301
1966 32,786 10,629
1967 24,444 3,508
1968 18,813 126,764
1969 19,813 56,683
1970 68,004 235,135
1971 38,679 16,634
1973 28,617 38,426
1974 35,899 40,816
1975 14,344 57,317 29.



Table 12. (cont.) Comparative aerial surveys of Norton Sound Streams,1961-1980.

YEAR CHUM ?DIK

1976 6,466 28,087
1977 22,757 46,234
1978 14,408 75,993
1979 12,355 167,492
1980 19,844 327,543

Shaktoolik (Subdistrict 5)
SF~OOLIK RIVER

? INK .~'ID CHlJrF

1961
1962
1963
1964
1966
1975
1976
1977
1978
1979
1980

16,601
1,736

20,899
19,972
4,350
3,019

37,971
12,175
7,602

203,303
40,450
69,915

10,300
36,417
29,987
16,327

4,060

Unalakleet (Subdistrict 6)
UNALAKLEET RIVER

1961
1962
1963
1964
1966
1968
1970 950 95,075
1972 7,852 12,450
1975 10,501 16,750
1976
1977 16,038 18,170
1978 28,600 491,706?/
1979 570 7,700=-
1980 11,105 166,390

1/ Not distinguished by species.
l/ Poor survey.
1/ Counting tower

30.

50,260
46,838
19,305
28,214
5,200

112,812
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KOTZEBUE AREA

This area includes all waters from Cape Prince of Wales north to Point

Hope (Figure 5). The major salmon species in this area are chum salmon,

bound primarily for the Kobuk and Noatak rivers. The Kobuk River run

arrives in the district first, soon after ice break-up, and is followed

by the Noatak River run. The Kobuk River run peaks during the third

week of July, while the Noatak River run peaks during the second week of

August. These fish are used not only within the commercial fishery in

Kotzebue Sound, but also by five subsistence villages on the Kobuk River

and one on the Noatak River.

Commercial Fishery

The chum salmon harvest of 367,000 fish was 51% above the recent 5-year

average annual catch of 234,500 fish (Table 13). A total of 176 fishermen

participated in the commercial fishery in 1980, which was below 1979

levels. One hundred ninety seven C.F.E.C. gillnet permits were issued

in 1980. Commercial fishermen earned approximately 51,447,000 for their

catch.

Kotzebue commercial chum salmon catches averaged about 85,000 fish

during 1962-1972, but due to exceptionally large runs increased to an

average of 524,500 fish in 1973-75, during which time fishing effort

imcreased sharply (Table 14). Harvests and escapements made during

1976-78 were more similar to pre-1973 levels, but fishing effort has

remained high. As a result, several new regulations and a revised

management strategy was implemented beginning in 1979.
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This season aerial surveys did not indicate above average Kobuk River

chum returns. Consequently, the fishing schedule was maintained at two

24-hour periods per week during July to protect this run. Run strength

increased in late July as the Noatak River run entered the fishery.

This resulted in an increase of fishing time on July 31 to two 36-hour

periods a week. Aerial surveys, sonar counts, and comparative commercial

catch data continued to indicate a strong run. Therefore, fishing time

was increased on August 9 to two 48 periods per week. This schedule was

maintained until the season closed by regulation on August 31.

Escapement

This year record escapements were documented in the Noatak River. Side

scan sonars were operated from each bank of the lower river, counting

283,400 chum salmon. This high escapement was partially verified by

aerial surveys, which estimated 164,500 chum (Table 14).

Good weather and low water also allowed excellent aerial surveys to be

flown in the Kobuk River and its tributaries. Escapement in the Kobuk

River system was considered average (Table 14).

Outlook for 1981

Chum salmon escapements of the 1977 brood year to the Noatak and Kobuk

rivers were not accurately determined due to extremely poor aerial

survey conditions. The Kotzebue research biologist, however, is developing

a chum salmon forecast which is fairly new and still in the testing

32.



stages. The 1981 return has been forecasted at being average to slightly

above average, when compared to the last five years. An expected return

of 340,000 chum salmon (range 220,000-750,000) is forecasted with a

predicted harvest of 230,000 (range 150,000-300,000) fish.

33.
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Table 13 Commercial and subsistence salmon catches, Kotzebue district,

1914-1980.

C01IlIIlercial Cacch Subsistence Combined
11 Chum OtherllYear-- Total Chum Ca.tches

1914 8,550 8,550
1915 4,750 4,750
1916 19,000 19,000
1917 44,612 44,612
1918 27,407 27,407
1957!:..! 298,430
1962 129,948 127 130,075 20,283 200,358
1963 54,445 143 54,588 31,069 85,657
1964 76,499 5 76,504 29,762 106,266
1965 40,034 40,034 30,500 70,534
1966 30,764 1 30,765 35,588 66,353
1967 29,400 29,400 40,108 69,508
1968 30,38~/ 30,384 20,814 51, 198
1969 59,335 48 59,383 29,812 89,195

"1970 159,664 159,664 28,486 188,150
1971 154,956 1 154,957 23,959 178,916
1972 169,664 3 169,667 11,085 180,752
1973 375,432 I 5 375,437 18,942 394 ,379
1974 634,47~1 48 634,527 26,729 661,256
-1975 563,6822. 36 563,718 27,605 591,323
1976 159,796 2 159,798 15,756 175,563
1977 195,895 195,895 9,752 205,647

• 1978 ill ,494 7,007 118,501 12,864 131,365
J979 141,623 910 142,533 14,605 157,138
1980 367,284 4,734 381,018 81 §.I

1/ There was no commercial fishing during 1919-1961
21 Catches for 1914-1918 from pack data only; numbers of chums estimated

at 9.5 per case (48#) and 34 per barrel.
3/ Mosely pinks, but includes king salmon and red salmon.
~/ Estimated mean annual catches prior co 1957 (study by Raleigh).
51 Corrected from 1968 annual report due to addition of late catches.
~I Includes 6,567 chum salmon harvested from Deering experimental

fishery.
7/ Includes 10,704 chum salmon harvested from Deering a~erimencal

fishery.
§.I Information not available at present time.

35.



Tuble Il,. Comparative chum sallllon catch. effort, and escapement data. Kotzebue district. 1962-l980.

Average
1962-72 1973 1971, 1975 1976 1977 1978 1979 ] 980

COHlmercial Catch 05,000 375,l,00 627,90o!! 553,Oool/ 159,800 195,900 lll,500 Ild ,600 367,20l,

Licensed CO'llullercial

Boats 62 IJ6 l7l, 258 219 222 200 181 176

Noutak RiV~7

70,000 32,000 LJO,OOO 96,500 l,~, 500 11,000 37,500 17 ,800 16f" ',J',Escapement-

NOLI tal<. River Sonar 283,379

w Kobuk Rive~'" 3/ 1/ 21,9l,2
Ese.H pemen t-' IJ,OOO 19,000 62,000 ~O,500 8,000 ~,OOO

}) Does not include data from Deering exper:lmental fishery.

'.!.:./ Peak aer:l.al survey counts, Kobuk RI.ver data includes only SqUirrel and Salmon Rivers.
1/ No est.l.matc due to poor aerlal survey conditions.


